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INTRODUCTION 
The textbook Investigating the Earth and its companion 
two-volume Teacher*s Guide were conceived, written, and 
tested by a group of scientists, educators and teachers 
brought together for this specific purpose. The program was 
sponsored by the American Geological Institute and supported 
by the National Science Foundation. A primary objective 
was to produce an earth science course that could replace 
the increasingly unsatisfactory and outdated General Science 
program. 
The three main themes outlined for the program were as 
follows: behavioral, conceptual; and historical. The reader 
is referred to the introduction in the ESCP Teacher's Guide 
for further details of these themes. 
The major objectives of the Earth Science Curriculum 
Project (ESCP) were to offer to ninth grade students a 
unified Earth Science course that would take a look at our 
dynamic planet through the use of scientific concepts such as 
space, time, energy, motion, and matter, to be presented 
through an investigative approach. One could gain an 
appreciation of the importance of this task because among 
the authors were geochemists, geophysicists, geologists, 
meterologists, oceanographers, geographers, and science 
educators, each an expert in his own field. 
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Statement of the Problem 
At the outset the BSCP writing conference considered that 
at the junior high school level students were exposed to their 
first organized science program, and so such a program must 
provide orientation for the science courses to be taken in 
higher grades. 
1. The course content should contain materials that will 
help the students develop an understanding of 
scientific principles and concepts. 
2. The materials prepared for students should take 
advantage of the student's background in mathematics 
and science gained in earlier schooling. 
3. The course content should have a unifying theme which 
would provide a pattern for a number of investiga­
tions which could be designed to introduce students 
to the process of science. 
4. The course should contain materials that will en­
courage the development of a positive maturation 
toward undertaking further science courses in high 
school. 
5. The course should contain investigations about the 
dynamics of the earth in order to assist students 
in gaining an understanding of science concepts such 
as matter, energy, space, time, forces, and motion. 
3 
$. The Earth Science Curriculum Project CESCP) should 
provide a Teacher's Guide that will aid in teaching 
earth science by using the investigative approach 
with emphasis on unsolved problems. 
The purposes of this investigation were: (i) To deter­
mine whether the conceptual objectives outlined in the ESCP 
Teacher's Guide were covered in the textbook. (ii) To 
evaluate the teachers' reactions to the recent edition 
(1967) of the textbook and its supplements. (iii) To 
determine if the ESCP textbook and materials properly 
challenged the ninth grade students, for whom they were pre­
pared. (iv) To determine if the students at the ninth grade 
level will favorably respond to the ESCP objectives. 
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REVIEW OF LITERATURE 
For more than a decade there has been an interest in the 
development of science curriculum for the junior and senior 
high schools by nationwide groups. The federal government, 
in order to encourage inquiry, motivation and experimenta­
tion in science, has funded most of the programs. Science 
in the junior high school curriculum has been taught under 
the name of general science for nearly five decades. This 
is now considered inadequate because it is structured with 
emphasis on description, memorization, and little or no 
laboratory work. It tended to kill off rather than to nur­
ture the student's interest in science. It has done little 
or nothing to advance scientific literacy among the total 
population, and it has failed to introduce science as one of 
man's humanistic endeavors. In addition the teachers in 
general were inadequately prepared to teach the course (10). 
The science curriculum reform movement began with physics, 
followed by programs in biology, chemistry, physical science, 
earth science, and currently geography. The objectives of 
this movement were to present the subject matter of an area 
in an effective and structured manner. The contemporary 
developments in science, the continually changing American 
society, the new developments in industry, and the new 
concepts in educational theory have been neglected by 
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curriculum makers as important factors in designing a curric­
ulum C8>. For the first time scientists, teachers, and 
psychologists became interested in designing science curric-
ulums for the high schools. Educational psychologists have 
long neglected the analysis of learning acts and their 
components such as the thought processes. Instead they have 
been involved in conducting studies about aptitude, achieve­
ment, social and motivational aspects of learning (34), 
Carleton (10) stated the following purpose of science 
education, "development of scientific literacy as far as poss­
ible in as many people as possible; development of under­
standing, insight, and functional control with respect to con­
cepts and conceptual schemes of science and useful in under­
standing events and phenomena of science encountered in the 
environment; development of the skills and processes of 
science-observation, measurement, recording, classification, 
hypothesizing, inferring, and so on; development of under­
standing of the differences and of the interplay between 
science and technology and of the social impact of these kinds 
of enterprise". 
The key words to the science curriculum reform movement 
were inquiry, investigation, search and pursuit (10). The 
student was not asked to follow instructions but to use the 
laboratory to seek the unknown. The reform movement has 
utilized the best in films, film strips, slides, audiovisual 
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aids, and laboratory equipment that was available. 
Basically, all the theories of learning are centered 
around man and his behavior. There are two main concepts of 
man. The first advocates that man's mind is gifted with 
capacities such as reasoning, remembering, imagining. All 
these capacities grow with mental exercise. This first con­
cept resulted in the theory of mental discipline or often 
referred to as faculty psychology (34). Practice amd drill 
are important in this theory while motivation is unimportant. 
The second concept of man advocates that man is an energy 
system of dynamic forces that attempts to reach equilibrium 
or balance in response to other energy systems with which he 
interacts through his sense organs (34). This concept of man 
produced two main theories of learning amd behavior. The 
associationist and the behavioristic theories such as: 
organismic, Gestalt, and field theories (34). 
The associationist theory asserts that man is a collection 
of responses and he reacts to specific stimuli. This theory 
is also referred to as the elementaristic because behavior 
consists of discrete events. Skinner, Hilgard and others 
advocate that according to some behavioristic theories 
learning takes place by conditioning but more so by trial and 
error. Practice is necessary and a student transfers what 
is learned from one situation into another providing the two 
are similar (34). 
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Another set of theories, behavioristic, such as the 
ojrganisxfàc-, Gestalt, and field theories asserts that such 
learning processes as insight, intelligence, and organization 
are important to human response. In describing these theories 
further Taba (34) states, "Man learns only through his own 
responses: in part by reacting to selectively organized 
stimuli (Gestalten), and in part by creating newly organized 
wholes. Man is not passive in the face of external stimuli, 
but rather, h& is an active agent who creates his own 
'phenomenal' world. Learning is essentially an active process 
of selecting and organizing. 
The field theory, as formulated by Lewin, states that 
behavior is the function of the present life space. Learning 
is a change in the cognitive structure, or in the way of per­
ceiving events and giving meaning to them. This theory has 
also extended the concept of 'wholeness* of the learning 
situation by demonstrating the role played by the cultural 
and social environment in determining what man responds to 
and what meaning he gives to what he perceives. The cultural 
environment of an individual shapes the selectivity of his 
perception and valuation. The followers of this theory no 
longer speak of a learning act, but of a learning situation 
and the forces operating in it: the individual, incltyiinq 
his perceptual 'selectivity,' his purposes and needs, the 
demands of his culture, and his previous learning" (34). 
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This field theory stresses the point that learning is a 
social process. One needs to interact with others to learn. 
Motivation is essential and all the responses are transfer­
able. 
All these theories have affected the curriculum develop­
ment. The associationist*s influence is reflected in a 
curriculum that is dominated by specific content and the 
assumption of a passive mind led to emphasis on memorization, 
recitation, and detailed presentation (34). The curriculum, 
then, is not focused on central ideas or principles because 
sufficient knowledge must be mastered first. Specific skills 
were acquired by teaching through a rigorous mechanical step 
by step drill. The curriculum development involved in this 
theory is to make a study of the things to be learned and then 
produce a program by which to learn them (34). 
The field theory led to a curriculum design of multiple 
objectives which included also a development of the learning 
processes. The range of the curriculum was reached by 
studying the learning organism and the subject content of 
learning. By assuming that the mind was creative and active 
much emphasis was placed on problem-solving, open-end 
problems, and on methods to encourage creativity and discovery. 
According to Taba (34), Dewey advocated that creativity 
was the root of intelligence. Creativity was employed in the 
school curriculum in teaching subjects that emphasize solving 
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problems with new designs. 
Curriculum developments then stressed independent think­
ing, problem solving, creativity, inquiry, experiencing 
classification rather than memorizing ready made ones, 
structuring methods to solve problems, developing techniques 
to obtain the right answer is stressed over just obtaining 
the right answer, and finally learning by experience. 
Regardless of these developments in curriculum theory 
much is yet to be investigated about the learner, how 
intelligence functions, how learning is transferred, how to 
make what is learned in school useful in and out of school, 
how the mind functions in the total development of the student. 
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METHODS OF PROCEDURE 
In order to obtain the background information on which 
to base an evaluation of Investigating the Earth and the ESCP 
Teacher's Guide, two types of investigations were conducted. 
The first which served as the major source of information 
involved obtaining opinions of teachers through the use of a 
questionnaire. The second type of investigation involved 
personal visits to five junior high schools in central Iowa 
for the purpose of interviewing students and teachers to 
solicit their opinions about the ESCP textbook and its supple­
ments . 
The questionnaire consisted of three parts (A, B, C), 
and was mailed at random to 11 teachers who had participated 
in the testing program for two years and to 11 who had parti­
cipated only in the second year. Part A consisted of two 
sections. The first of which contained 14 questions that 
sought the teacher's reaction to the 1967 edition of the 
textbook (see Appendix A). In the second section the teachers 
were asked to rate the achievements of the conceptual objec­
tives that are outlined for each chapter in the 1967 edition 
of the Teacher's Guide. 
Part B also consisted of two sections. In the first 
section the teachers were asked to rate the achievements of 
the conceptual objectives (major ideas) of the first revised 
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edition (1965) of the textbook. In the second section the 
teachers were asked to rate the items of the 1966 ESCP 
achievement tests (form B) as to whether they succeeded in 
evaluating the conceptual objectives outlined for each chap­
ter. The ESCP achievement tests were prepared by the 
Psychological Corporation of New York, and consisted of 
five tests, four of which covered the sepeirate units in the 
textbook and the fifth was a comprehensive final. 
An attempt was made to rate the conceptual objectives 
of the preliminary edition of the textbook and to rate the 
items of the ESCP achievement tests given during the 1964-
1965 testing program as to whether they were in accordance 
with the conceptual objectives. This attempt unfortunately 
was not successful due to lack of cooperation of the teachers. 
The Dale-Chall formula was used to determine the reading 
level of the textbook. Investigating the Earth. 
The textbook, and the ESCP Teacher's Guide - parts 1 
and 2 - were objectively read and evaluated. Furthermore, 
the conceptual objectives set forth for each chapter were 
evaluated in terms of the content of the textbook. That is, 
whether they were covered in the chapter for which they were 
outlined for or in other chapters. The feedback reports 
(1964-1967) concerning the textbook and the teacher's guide 
were included in this study. These feedback reports were 
done by the teachers and indirectly by the students. 
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The BSÇP achievement tests form B, prepared by the 
Psychological Corporation of New York to evaluate the Earth 
Science Curriculum Project, were evaluated in this study. 
Interviews with educators both in the fields of Education 
and Earth Science have aided in the findings and conclusions 
of this investigation. 
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FINDINGS 
The Psychological Corporation under contract with the 
Earth Science Curriculum Project conducted the following 
surveys during the academic years 1964-1966 (15). 
1. The differential aptitude test which consisted of 
two parts: 
a. The Verbal Reasoning Test (VR) consisted of 50 
items and estimated the students' ability to 
understand concepts framed in words. The time 
limit for the test was 30 minutes. 
b. The Numerical Ability Test (NA) consisted of 40 
items and measured the students' comprehension 
of the numerical relationship and facility in 
using quantitative concepts. The time limit 
for the test was 30 minutes. The sum of both 
tests (NA and—VR) were used to determine the 
learning ability of students. 
2. The Test of Science Knowledge (TOSK) was written 
jointly by the ESCP Staff and the Psychological 
Corporation and consisted of two parts: 
a. The first part was derived from science subjects 
that the students should have covered through 
the eighth grade. The test consisted of 60 
items with the objective of determining the 
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factual scientific information that the stu­
dents have accumulated before studying the 
BSCP materials» 
b. The second part determined the students' ability 
to understand scientific methods, principles, 
and procedures. The test consisted of 50 items. 
3. ESCP Achievement Tests: These tests were given to 
the students along with a comprehensive final exam­
ination to measure their understanding of the content 
and objectives of the textbook. In 1964-1966 five 
tests were given one covering each of the four units 
in the textbook, and a comprehensive final exam. 
The students selected to participate in the testing program 
numbered 6500, attending both junior and senior high schools 
across the nation. About 2500 students using conventional 
earth science materials participated as a control group. 
The purposes of the testing program as outlined by the 
Psychological Corporation were (15): 
1. Determine the achievement level at the end of the 
year in ESCP classes compared with the control classes. 
2. Determine the ability of students in ESCP classes 
to comprehend science principles as compared with those in 
the control classes. 
3. Comparison of science knowledge and ESCP achievement 
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a»ong grade levels and between males and females. 
It was not the intention of this study to make further 
statistical analyses but to rate the conceptual objectives 
as they were discussed in the textbook and to rate the BSCP 
achievement tests as to whether they were in accordance with 
the conceptual objectives. The purpose of each test was 
discussed and its content analyzed. The evaluation will be 
made for the two years combined rather than separately. 
Table 1 shows the means of the students' score during 
the two years testing program. In comparing the means of 
the students' score for both years (1964-1965, 1965-1966) 
it appears that there is no significant difference between 
the scores of the students in the experimental group for 
each year. 
The Differential Aptitude Test (Verbal Reasoning 
and Numerical Ability) 
The purpose of evaluating this test (VR and NA) was to 
deterziins if the results (VR and NA) reveal any indication of 
the students' ability to develop scientific concepts and to 
respond to the ESCP objectives. 
As shown on Table 2 there is a significant correlation 
between the students' performance on the DAT, the Pre-TOSK, 
Post-TOSK II, Comprehensive final, and the achievement tests-
Although there are no data available for the 1965-1966 
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Table 1. Meatxs of students irv the ninth grade experimental 
group 
Type of test 1964-1965 Number of 
students 
DAT (VR+NA) 
Pre-TOSK I 
Pre-TOSK II 
Post-TOSK 
Comp.-Final 
Mean Percentage 
Achievement Tests 
1 
2 
3 
4 
5 
Mean Percentage 
1964-1965 
1965-1966 
Rest of exams 
49.87 
32.07 
23.47 
28.32 
27.66 
27.75 
27.51 
23.21 
24.32 
25.43 
23.95 
24.88 
3537 students 
6770 students 
740 students 
47.50 
32.77 
23.87 
28.09 
24.64 
28.32 
23.88 
24.40 
23.28 
23.50 
22.96 
23.60 
6770 
740 
740 
740 
740 
740 
740 
740 
740 
740 
Based on ESCP evaluation program for 1964-1966 
Table 2. 1964-1965 ESCP Evaluation Program, Coefficients of correlation among 
Pre-test, Post-test, and Achievement test scores of 1950 males and 
1587 females in grade 9 experimental group 
Pre-tests Post-tests 
Pre-tests TOSK TOSK TOSK Achievement Tests 
Sex NA VR+NA I II II Final 1 2 3 4 5 
DAT (VR) M 
F 
.66 
.67 
.93 
.94 
.76 
.75 
.75 
.75 
.74 
.77 
.70 
.67 
.71 
.71 
.68 
.69 
.64 
.64 
.67 
.68 
,66 
.,65 
DAT (NA) M 
F 
.89 
.88 
.64 
.64 
.64 
.65 
.65 
.68 
.59 
.54 
.60 
.59 
.61 
.59 
.55 
.53 
.57 
.56 
.57 
.54 
DAT (VR+NA) M 
F 
.77 
.77 
.77 
.77 
.77 
.80 
.72 
.67 
.73 
.72 
.71 
.70 
.66 
.65 
.68 
.69 
,68 
,66 
Pre-TOSK I M 
F 
• 
.78 
.73 
.76 
.74 
.76 
.70 
.78 
.74 
.73 
.70 
.73 
.68 
.73 
.71 
.74 
,69 
Pre-TOSK II M 
F 
.79 
.78 
.73 
.68 
.75 
.70 
.73 
.69 
.68 
.63 
.70 
.68 
,71 
,66 
Post-tests 
Post-TOSK II M 
F 
.77 
.73 
.77 
.75 
.75 
.73 
.72 
.67 
.74 
.75 
,75 
.71 
Comp. Final M 
F 
.76 
.70 
.73 
.69 
.72 
.68 
.74 
.73 
,76 
,74 
Achievement Tests 
1 M 
F 
.76 
.73 
.74 
.68 
.75 
.74 
.76 
.70 
Table 2 (Continued) 
Pre-tests Post-tests 
Pre-tests TOSK TOSK TOSK Achievement Tests 
Sex NA VR+NA I II II Final 1 2 '3' 4 " 5 
2 M 
F 
.72 
.67 
.72 
.72 
,.73 
,.70 
3 M .74 
.70 
,68 
.68 
4 M 
F 
.76 
.74 
H 
CO 
\ 
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academic year, it is quite probable that the students having 
the same background would have performed the same as the 
1964-1965 group. Therefore, it appears to indicate that the 
students using ESCP materials have the ability to develop 
science concepts such as those presented in Investigating 
the Earth. 
Test on Scientific Knowledge 
The purpose of evaluating this test was to determine 
the following: 
1. The degree to which quantitative data are stressed 
in elementary classes. 
2. Science the students {K-8) should,according to 
general practice, have covered before using ESCP materials. 
The degree to which quantitative data are stressed in 
elementary classes was determined by evaluating the content 
of the questions of TOSK parts I and II given to 740 randomly 
selected ninth grade students. The questions asked on each 
test were identified as to whether they stress quantitative 
data or not. 
In part I of TOSK (factual information) it was found 
that 13 per cent of the questions dealt with quantitative data. 
The mean of correct answers was 54 per cent. The non-
quantative questions covered the following disciplines: 
biology, chemistry, geography and earth science (geology. 
20 
heterology, astronomy, and oceanography)- These disciplines 
were involved in 87 per cent of the questions asked on the 
test. The mean of correct answers was 33 per cent. 
Further evaluation of part II of TOSK (principles) 
revealed that quantitative data comprised 62 per cent. 
The mean of correct answers was 47 per cent. The non-
quantitative questions comprised the remaining 38 per cent 
of the test and covered mainly earth science and physics. 
The mean of correct answers was 48 per cent. 
In comparing the scores of the students on both the 
quantitative and non-quantitative data, it was found that 
each was stressed almost equally. The mean for Test I 
(Factual Irformation) was higher in both quantitative (54) 
per cent and non-quantitative (51) per cent than Test II 
(Principles) 43 per cent and 44 per cent respectively. 
The various subjects of science that the student should 
have covered before studying ESCP materials (K-8) was 
determined by two methods- The first dealt mainly with 
identifying the questions asked on TOSK I, II tests according 
to subject area. This is shown on Tables 3 and 4. The per­
centage of the students who scored correctly oh each question 
is also shown on the tables. It was found that the subjects 
these tests covered include life science, chemistry, earth 
science, physics, and physical science. The majority of the 
questions asked on both tests deals with earth science. 
I 
Table 3. The number of the test items of TOSK (Part I) identified by subject 
area. Based on ESCP Evaluation Project end of year report 1964-1965 
Life Science Chemistry Earth Science Physics Physical Science 
Item Per cent Item Per cent Item Per cent Item Per cent Item Per cent 
no. right no. right no. right no, right no. right 
1 45 12 66 2 53 17 42 4 62 
22 67 14 69 3 83 20 23 7 50 
26 84 27 42 5 55 25 53 9 63 
31 65 29 39 6 70 37 26 18 73 
34 56 42 51 8 85 40 65 21 61 
35 81 46 58 10 81 45 21 28 49 
41 53 48 62 . 11 54 52 74 36 67 
57 17 49 18 13 91 53 40 39 46 
51 41 15 34 56 31 47 69 
54 47 16 67 58 53 
60 30 19 
23 
24 
30 
32 
33 
38 
43 
44 
50 
55 
59 
41 
27 
51 
45 
51 
59 
51 
34 
46 
47 
67 
61 
Table 4. The number of the test items of TOSK (Part II) identified according 
to disciplines. Based on ESCP Evaluation Project, end of year 
report 1965-1966 
Life Science Chemistry Earth Science Physics Physical Science 
Item Per cent Item Per cent Item Per cent Item Per cent Item Per cent 
no. right no. right no. right no. right no. right 
86 78 83 49 65 29 61 45 71 45 
87 58 66 30 62 43 72 59 
88 55 67 32 63 30 73 23 
89 25 68 53 64 57 74 35 
102 48 69 27 75 37 84 45 
103 55 70 59 76 36 85 59 
104 55 77 39 95 45 
105 60 78 71 96 51 
106 56 79 67 97 43 
80 67 107 53 
81 36 108 50 
82 57 109 20 
90 41 110 53 
91 41 
92 63 
93 53 
94 34 
98 51 
99 33 
100 56 
101 46 
23 
In the second method science curriculuias outlined by 
states and school systems were compared with textbooks 
published by major companies. 
Science curriculums outlined by school systems and 
departments of public instruction in Iowa, Indiana, Michigan, 
New York, Idaho, and Connecticut were evaluated and are shown 
on Table 5 (1, 14, 25, 27, 37). As shown in the table, 
from grades one to four the subjects taught deal with earth 
science, life science, physical science, and physics. In 
grades five and six the same subjects were taught in addi­
tion to chemistry. In grade seven life science was stressed 
more than any other, and chemistry was not stressed at all. 
Table 6 shows the subjects covered in the textbook 
series published by major companies (2,4,5,6,7,9,12,17,32). 
The subjects discussed were earth science, life science, 
physical science, physics, and chemistry. All of these 
subjects were discussed evenly except chemistry, very little 
of it was covered at the fifth and sixth grades. More was 
included in the eighth grade books. Physics, surprisingly, 
was not covered in the eighth grade books. 
In comparing both Tables 5 and 6, it was apparent that 
there is no pattern of progressive development as to the 
scope and sequence of science offerings in K-8 programs. 
Science requirements varied from one school system to the next 
and so it was rather difficult to pinpoint the details and the 
Table 5. A combined listing of science subjects suggested by selected school 
systems and/or state authorities from Iowa, Indiana, Michigan, New 
York, Connecticut, Idaho (1, 14, 25, 27, 37) 
Grade Earth Science Life Science Physical Science Physics chemintry 
1 Earth we live in. Plants and Machinery, Sound, 
Meterology, animals Electricity, 
Air, 
Sun, moon and 
stars, 
2 Soil, Plant and animal Machines, Magnetism 
Air, atmosphere, life and growth. Matter, 
Oceans, Human body Energy, 
Moon, Instruments, 
3 Evaporation, Animals Heat, 
Weathering, Plants Light, 
Dew, vapor. 
Moon, 
Stars, 
Man travel in 
space, 
Weather and climate, 
Rocks, 
Minerals, 
Fossils, 
Atmosphere, 
Causes of air 
motion. 
Wind, 
Evolution, 
Actual organism. 
Conservation, 
Insects, 
What plants grow 
from. 
Magnetism 
Current electricity, 
Electric courses. 
Heat and motion, 
Table 5 (Continued) 
Grade Earth Science Life Science Physical Science Physics Chemistry 
4 Dew, 
Snow, 
Moon, stars, 
and sun, 
5 Wind, Hygrometer, Plant and animal Science in 
Earthquakes, difference 
Origin of igneous between them, 
rocks, Living things 
Volcanoes require certain 
Solar system, environments. 
The changing 
Earth, 
industry, 
Machines, 
Simple machines, 
Various sources 
of machines 
Electricity, What is matter. 
Sound, Properties of 
three states of 
matter, 
Matter can "be 
distinguished 
by its 
properties, 
Elements, 
mixtures, 
compounds 
Low and high 
pressure. 
Weather fore­
casting. 
The universe. 
Energy in space, 
Our galaxy, 
Man in space. 
Origin of Earth 
surface. 
Volcano, 
glaciers, wind, 
Milky Way, 
Living things 
adapt to en­
vironment. 
Some species 
become extinct. 
Living things 
show behavior. 
Complex machines,Magnetism 
Taste, 
Smell, 
Study of 
men, 
Galileo, 
famous 
Einstein 
Electricity, 
Light, 
Sound, 
Chemical 
change, 
Energy 
Table 5 (Continued) 
Grade Earth Science Life Science Physical Science Physics Chemistry 
7 The ocean contains Animals depend Aerodynamics, Heat, sound, 
a vast wealth of on plants for Thrust, drag, light 
minerals, food. 
Some plants 
depend on other 
plants, 
Living things 
are grouped 
according to 
characteristics, 
Conservation 
effects living 
things, 
Balance of nature, 
Living organisms 
8 Radio activity Structure of Mechanics, Light, land. Atomic energy 
and its uses. animals reflect Measurements, heat. chemical 
Half life. their environment, Sources of radiation, change in 
Sources of energy Living things energy. Reflection, matter differ 
on earth, reproduce to Methods of Forces and between mix­
stimulate the measuring motion, ture and 
cells, energy. Electricity, compound., 
Difference from Forces and 
plants and animals motion, 
Table 6. Science subjects covered in textbook series prepared by publishers 
(2, 4, 5, 6, 7, 12, 17, 32) 
Grade Earth Science Life Science Physical Science Physics Chemistry 
1 What the Earth Animals, Plants, Machines, Heat and light. 
is like? The human body. Using machines. 
Land and water, Using your eyes, Solids, liquids, 
Day and night. Animals, and gases. 
Sky during day Growing up. 
and night. Seeing and 
The weather hearing 
changes, 
Sun, 
We use air. 
2 What the earth What living things Getting matter Gravity, 
is like? are like, from food, Finding out about 
Rain, Plants you can Changing energy, forces, 
Seasons, see. Thinking about Heat, 
The sun. Earth, Animals and young every scientist, Electricity, 
moon, stars and ones, Finding out about Magnets 
planets. Growth in the feeling, 
constellations, human body. How your body 
Rocks and mine­ Finding out about moves, 
rals. plants, 
Weather, Plants and soil. 
The big round 
Earth, 
Winter season, 
Table 6 (Continued) 
Grade Earth Science Life Science Physical Science Physics Chemistry 
Kinds of regions, 
Where regions are 
on earth, 
What causes 
regions, 
Sun and moon in 
space, 
How we find out 
about moon in 
space, 
Sky above, 
Big ocean, 
Moon, planets and 
stars, 
The earth's 
surface, 
Learning about 
rock, 
Water cycle. 
Cycle of minerals. 
Living things: 
What they need 
Where they live 
How they adapt. 
Skeleton, 
Muscles, 
Your body needs. 
Heart and blood 
vessels, 
How animals live. 
Food for life, 
Sound and hearing 
The science ways, 
Applied science. 
Machine at work. 
A form of energy 
called heat. 
Matter in motion, 
Heat, 
Electricity at 
work. 
4 The nature of the 
Earth, 
Air, land, water. 
Some materials of 
Earth, 
Changes in the 
Earth, 
The nature of the 
universe, 
Solar system. 
The planets. 
Classification of 
living things. 
The human body. 
Skin, 
Senses, 
Infection, 
Living things. 
Green plants. 
Animals, 
Insect world, 
Plants and seeds. 
What is science. 
Way of finding 
out famous 
scientists. 
Machines, 
Change of state. 
Machines and 
power. 
Understanding 
energy. 
Using electricity, 
Sound a form of 
energy. 
Light and sight. 
Table 6 (Continued) 
Grade Earth Science Life Science Physical Science Physics Chemistry 
Weather in your 
life, 
Causes of weather, 
Moon, Earth, space, 
5 The Earth, 
Origin of the 
Earth, 
First life on 
Earth, 
Space, 
The oceans, 
Living things, 
Cells in living 
things, 
Plants as living 
things, 
Animals as living 
things. 
The human body, 
What is science. 
Conclusions in 
science. 
Blazing trails in 
science. 
Mechanical and heat 
energy 
Electri- The world 
city, of 
Sound, chemistry 
Light, 
The ocean of the 
Earth, 
Ocean of the 
water. 
Ocean of the 
air. 
Ocean of the 
weather, 
Probing the 
universe. 
Search into space. 
Astronomy; Time 
and space, 
Theories of 
astronomy. 
Living things What is science, 
1. Cell of Importance of 
organism research, 
2. Organisms and Matter of energy, 
their environ- Properties of 
ments 
3. Flowering 
plants 
The human body 
1. Bones and 
muscles 
2. The nervous 
system 
Life on earth. 
How animals behave. 
Sunlight and life. 
Prehistoric life. 
Nervous system. 
matter. 
Makeup of matter. 
The scientist way. 
Measuring things. 
Science today and 
tomorrow. 
Optical instru­
ments 
Radio and television 
Heat and 
molecules, 
'(Objects in 
motion. 
Electricity 
and electron. 
Nature of 
light, 
Sound and 
waves, 
Sound and 
environment. 
Light and 
waves, 
Table 6 (Continued) 
Grade Earth Science Life Science Physical Science Physics Chemig.try 
7 Forecasting the Heredity, plant Growth and learn­ Sound, light 
weather, life. ing. Electrical 
Understanding the Healthy body. Space travel energy. 
universe. Fighting against Energy of 
Minerals of the disease. light, 
earth, Fire science. Energy of 
Water for the Growing up. sound, 
world, Animal and plant Electricity at 
Life and death life. work, 
in the soil, How plants grow. Magnetism 
Earth in space, Conserving nations and magnetic 
World of weather resources, effect, 
Climate and Fresh water. 
people, marine and land 
Weather and communities, 
everyday life Org. of living things 
8 Air changes and Importance of Forces ground Elements 
climate, animals and you. and com" 
Changing surface insects, Making use of pound#. 
of earth, Diseases and matches, Mode lis of 
The earth in the their chemical 
universe, prevention from chang'3,, 
The earth in the simple to Beginning 
land, complex. of ch'3m-
The earth in the Natural community. istry 
Families water, Man and his 
Man exploration environment. of elements, 
of universe, Production and Common chem­
atoms, and control, ical changes 
living organs Meaning of 
chemical 
equation. 
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concepts that the student should have covered in k through 
8th grade. 
Summary of the Questionnaire 
The questionnaire consisting of parts A and B was 
mailed to 22 teachers selected at random from those who 
participated in the ESCP testing centers in 1964-1966 in 13 
states. The return was from 14 teachers in 11 states 
which constitutes a 64 per cent return distributed as 
follows : 
California 1 
Colorado 1 
Indiana 1 
Iowa 4 
Massachusetts 1 
Minnesora 1 
New Jersey 1 
New York 1 
Ohio 1 
Texas 1 
Virginia 1 
Sixty-two per cent of the teachers hold B.A. or B.S. 
degrees and teach classes averaging 25-30 students. Thirty-
eight per cent have M.S. or M.A. degrees and teach classes 
averaging 20-25 students. The distribution of major degrees 
is shown in Table 7. Sixty per cent reported to have been 
teaching ESCP materials for three years and forty per cent 
for two years-
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Table 7. The distribution of majors of teachers in percentage 
Maior Percentage 
Biology 32 
Chemistry 8 
Geology 16 
General Science 16 
Geology - Math 12 
Zoology 8 
Science Education 8 
Seventy-six per cent of the teachers were not in favor 
of standardized national tests, twenty-four per cent were 
in favor of them. 
Seventy per cent of the teachers reported that they 
used the evaluation suggestions printed in the 1967 edition 
of the Teacher's Guide. The remaining thirty per cent who 
did not use the evaluation suggestions gave the following 
reasoning in per cent: 
9% Because they did not evaluate the objectives. 
9% They were unclear or pointless. 
12% They were difficult for grades eight and nine, also, 
some questions emphasize facts rather than concepts. 
The following is a summary of the teachers' reaction in 
per cent as to whether they favor standardized national 
tests for ESCP materials; 
Percentage of those who answered Yes and gave the 
following reasons ! 
7% A. Teacher had a guide to go by and he could test 
his progress. 
17% B. It was a means of self evaluation if you do 
not know about the test ahead of time. 
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Percentage of those who answered No and gave the 
following reasons; 
9.5% 
9% 
9% 
9% 
9% 
9% 
9% 
9% 
Eighty-four per cent of the teachers reported that it 
was not necessary to eliminate any chapters or investiga­
tions and that the teachers should choose the materials that 
can reach the slow and fast learners. Eight per cent re­
ported that chapters 1 and 26 should be eliminated. Eight 
per cent reported that the following investigations should 
be omitted: 1-2, 1-8, 2-8, 3-2, 3-9, 5-1, 7-10, 8-9, 16-1, 
17-1, 18-6. The reasons given are as follows: 
A. Testing should be left to the individual 
teacher. 
B. Standard tests made teachers teach to get 
good results on the tests. 
C. Tests were measurement of teacher-pupil 
agreement and understanding of certain know­
ledge and this should be left up to them 
to decide. 
D. It would motivate teachers to teach according 
to the exam eind not according to concepts. 
E. The results would be used by administrators 
as a measure of teacher evaluation and this 
would not always be valid. 
F. It served no purpose. 
G. The tests were too difficult and discouraging 
to students; they were not necessary and are 
hard to follow. 
H. Would rather relate tests to materials covered 
in class and not the opposite. 
34 
Investigating change 1=2 
Patterns of change 
Mineral properties 
Investigating position 3-2 
on a sphere 
They did the already obvious. 
No learning value. 
Unable to get spheres with no 
markings. Kits were expensive 
and worthless. 
1-8 Should be done later when 
studying the atmosphere. 
2-8 Only good for an advanced 
section. 
Investigating maps as 
models 
3-9 Part where you traced stereogram 
for placement on the topographic 
map is no good because they did 
not match up and no point was 
proven. The part on contour 
lines was good. 
Investigating a field 
temp. 
5-1 Too time consuming for value. 
Too time consuming because fence 
diagram took more than one 
period. 
Investigating land and 7-10 Never has worked properly in 
water temp. four years of trying. I always 
ended up with reverse cooling 
rate. Possibly small amount 
of H-O would be cooled by evapo­
ration rate. 
Investigating weather 8-9 Question the value in relation 
and weather watch to time consumption. 
Investigating the in- 16-1 Sphere dynamics kit was poorly 
side of a sphere prepared and spheres are not 
uniform throughout. This causes 
"uniform sphere" to behave in 
abnormal manner. So many 
variables nothing was proven. 
What is time 17-1 This has never worked for us 
because clocks in classroom 
click each minute and you cannot 
turn them off. 
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Investigating the puzzle 18=6 Prefer the method, used in 
first edition or paperback. 
Ninety-two per cent reported that they did not notice 
any glaring omissions in the content of the chapters or the 
Teacher's Guide. Eight per cent suggested that there should 
be more direct association with life's need or interest to 
real life. 
The comments of the teachers on the comparison of the 
1967 hardback edition of the textbook compared to previous 
editions is summarized in percent as follows: 
A. 1. Eighty-six per cent preferred the investigations 
to be included in the textbook. 
2. Seven per cent preferred the investigations to 
be separate from the textbook. 
3. Seven per cent commented that the investiga­
tions are not as clear as in the revised (1965) 
edition and, thus, use more of the teacher's 
time in the class. 
B. 1. Ninety-two per cent felt the reduced size of the 
textbook made it more favorable than previous 
editions. 
2. Eight per cent commented that the hardback text­
book was favorable because it fits the student's 
locker better. 
C. 1. Ninety-two per cent favored the illustrations 
better in the hardback edition. 
2. Eight per cent ccanmented that the illustrations 
are not good because some are at different 
scales, others are reversed. 
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D. In commentinq on other features of the hardback 
edition the following were reported; 
1. Eight per cent thought there was too much detail 
in some areas. 
2. One hundred per cent reported that lack of 
time prevented them from covering all the 
chapters. 
3. Sixteen per cent reported that the textbook thus 
far was discouraging to the average student 
and so he did not work to his potential. 
Rating of Conceptual Objectives 
for 1967 Edition 
In part A of the questionnaire the teachers rated the 
conceptual objectives as they are covered in the textbook. 
Investigating the Earth. The results of the rating are shown 
on Table 8. Analysis of the rating shows that 98 per cent 
of the conceptual objectives were adequately covered in the 
textbook. 
Table 9 shows the rating of the teachers of the concep­
tual objectives of the revised edition (1965-1966). The 
rating showed that 97 per cent of the conceptual objectives 
are adequately covered in the textbook. 
ESCP Achievement Tests 
The purposes of evaluating the achievement test were as 
follows: 
1. To determine the degree to which the achievement 
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Table 8. Rating in per cent by the teachers of the conceptual 
objectives (niajor Ideae) of the hardback edition 
(1967) based on 14 returns from 11 states 
Chapter 
and Inadequately Average Adequately 
Objectives (No Good-Poor) (Good-Excellent) 
Chapter 1 
1 14 — 86 
2 50 21 29 
3 7 14 79 
4 — 14 86 
Chapter 2 
1 21 14 65 
2 7 7 86 
3 — 29 71 
4 — 7 93 
Chapter 3 
1 — 36 64 
2 43 21 36 
3 — 29 71 
4 7 29 64 
5 15 — 85 
6 — 43 57 
Chapter 4 
1 — 29 71 
2 — 43 57 
3 14 — 86 
4 7 14 79 
5 — 15 85 
Chapter 5 
1 43 — 57 
2 — — 100 
3 — 36 64 
4 — 14 86 
5 — 7 93 
Chapter 6 
1 14 — 86 
2 21 14 65 
3 7 36 57 
4 — 14 86 
5 — 7 93 
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Table 8 (Continued) 
Chapter 
and 
Objectives 
Chapter 7 
1 
2 
3 
4 
5 
Inadequately 
(No Good-Poor) 
21 
7 
7 
Average 
57 
21 
14 
36 
21 
Adequately 
(Good-Excellent) 
22 
79 
79 
64 
72 
Chapter 8 
1 
2 
3 
4 
5 
14 
36 
50 
14 
29 
21 
14 
7 
86 
57 
79 
50 
43 
Chapter 9 
1 
2 
3 
7 
7 
21 
14 
93 
79 
79 
Chapter 10 
1 
2 
3 
4 
14 
21 
7 
14 
8 
21 
93 
86 
78 
58 
Chapter 11 
1 
2 
3 
36 
7 
14 
36 
36 
50 
64 
57 
Chapter 12 
1 
2 
3 
4 
5 
7 
7 
22 
21 
7 
78 
100 
72 
100 
86 
Chapter 13 
1 
2 
3 
4 
36 
21 
7 
7 
21 
79 
93 
57 
79 
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Table 8 (Continued) 
Chapter 
and Inadequately Average Adequately 
Objectives (No Good-Poor) (Good-Excellent) 
Chapter 14 
1 — 14 86 
2 8 14 78 
3 43 29 28 
4 — 29 71 
Chapter 15 
1 58 14 28 
2 58 14 28 
3 — 14 86 
4 50 7 43 
5 44 21 35 
6 43 7 50 
Chapter 16 
1 77 — 23 
2 15 14 21 
3 — 21 79 
4 13 21 65 
5 14 14 72 
Chapter 17 
1 — 14 86 
2 — 14 86 
3 7 7 86 
4 — 14 86 
Chapter 18 
1 — 14 86 
2 14 7 79 
3 7 7 86 
4 21 0 79 
5 — 21 79 
Chapter 19 
1 36 14 50 
2 — 43 57 
3 14 -0 86 
4 — 14 86 
5 — 14 86 
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Table 8 (Continued) 
Chapter 
and Inadequately Average Adequately 
Objectives (No Good-Poor) (Good-Excellent) 
Chapter 20 
1 21 43 36 
2 — 57 43 
3 — 29 71 
Chapter 21 
1 — 14 86 
2 21 7 72 
3 36 7 57 
4 14 7 79 
5 14 — 86 
Chapter 22 
1 36 36 28 
2 7 7 86 
3 14 14 72 
4 7 14 79 
5 7 7 86 
Chapter 23 
1 7 21 72 
2 — 7 93 
3 — 7 93 
4 — 7 93 
Chapter 24 
1 14 29 57 
2 — 28 72 
3 — 21 79 
4 — 21 79 
5 — 21 79 
6 — 36 64 
7 7 29 64 
8 14 — 86 
Chapter 25 
1 7 29 64 
2 7 21 72 
3 — 14 86 
Chapter 26 
1 — 14 86 
2 7 14 79 
3 — 50 50 
4 14 7 79 
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Table 3. The rating in per cent by the teachers of the 
conceptual objectives (major ideas; of the Revised 
Edition 1965-1966, based on 14 returns from 11 
states 
Chapter 
and 
Objectives 
Chapter 1 
1 
2 
3 
4 
5 
6 
Inadequately 
(No Good-Poor) 
21 
50 
14 
Average 
29 
7 
14 
21 
Adequately 
(Good-Excellent) 
100 
64 
100 
72 
36 
65 
Chapter 2 
1 
2 
3 
4 
5 21 
29 
7 
43 
21 
64 
93 
100 
57 
58 
Chapter 3 
1 
2 
3 
4 
5 
35 
14 
29 
64 
21 
79 
86 
71 
36 
44 
2l 
Chapter 4 
1 
2 
3 
4 
5 
6 65 
21 
21 
43 
29 
21 
79 
79 
50 
71 
100 
14 
Chapter 5 
1 
2 
3 
4 
5 
6 
21 
21 
21 
57 
43 
36 
79 
79 
79 
36 
57 
64 
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Table 9 (Continued) 
Chapter 
and 
Objectives 
Chapter 6 
1 
2 
3 
4 
5 
6 
7 
Inadequately 
(No Good-Poor) 
57 
Average 
21 
57 
43 
29 
21 
36 
36 
Adequately 
(Good-Excellent ) 
22 
43 
57 
71 
79 
64 
64 
Chapter 7 
1 
2 
3 
4 
5 
35 
14 
43 
21 
57 
14 
36 
57 
79 
43 
51 
50 
Chapter 8 
1 
2 
3 
4 
5 
6 
14 
42 
35 
28 
14 
36 
86 
58 
65 
72 
86 
57 
Chapter 9 
1 
2 
3 
4 
5 
6 
7 
14 
7 
7 
7 
28 
21 
21 
29 
21 
36 
14 
72 
65 
64 
72 
57 
58 
Chapter 10 
1 
2 
3 
4 
5 
6 
7 
7 
21 
29 
7 
21 
21 
43 
14 
50 
64 
93 
72 
58 
28 
86 
50 
36 
43 
Table 3 (Continued) 
Chapter 
and 
Objectives 
Chapter 11 
1 
2 
3 
Inadequately 
(No Good-Poor) 
7 
36 
14 
Average 
21 
21 
29 
Adequately 
(Good-Exce1lent ) 
72 
43 
57 
Chapter 12 
1 
2 
3 
4 
14 
26 
29 
7 
14 
36 
14 
21 
72 
28 
57 
72 
Chapter 13 
1 
2 
• 3 
4 
5 
6 
7 
8 
14 
21 
7 
35 
14 
50 
36 
21 
29 
21 
21 
21 
50 
36 
43 
79 
64 
79 
44 
79 
36 
Chapter 14 
1 
2 
3 
4 
5 
6 
21 
7 
14 
36 
21 
21 
43 
14 
29 
43 
79 
79 
50 
86 
57 
Chapter 15 
1 
2 
3 
4 
Chapter 16 
1 
2 
3 
4 
5 
29 
7 
7 
6 
14 
7 
43 
57 
14 
14 
21 
43 
50 
21 
71 
50 
36 
80 
86 
65 
57 
43 
79 
44 
Table 9 (Continued) 
and Inadequately Average Adequately 
Objectives (No Good-Poor) (Good-Excellent) 
Chapter 17 
1 
2 
3 50 
4 28 
29 
36 
7 
7 
71 
64 
43 
65 
Chapter 18 
1 — 36 64 
2 14 36 50 
3 64 29 7 
4 7 14 79 
Chapter 19 
1 — 50 50 
2 — 50 50 
3 — 71 29 
4 — 43 57 
5 57 — 43 
6 — 57 43 
7 — 28 72 
Chapter 20 
1 — 36 64 
2 50 36 14 
3 21 21 58 
4 — 14 86 
5 57 36 7 
6 — 36 64 
Chapter 21 
1 7 36 57 
2 — 57 43 
3 7 50 43 
4 — 7 43 50 
Chapter 22 
1 — 43 57 
2 7 43 50 
3 29 21 50 
4 7 29 64 
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Table 9 (Continued) 
Chapter 
and 
Objectives 
Inadequately 
(No Good-Poor) 
Average Adequately 
(Good-Excellent) 
Chapter 23 
1 14 29 57 
2 36 43 21 
3 — —  14 86 
4 14 43 43 
5 14 50 36 
6 7 43 57 
7 14 36 50 
8 65 14 21 
Chapter 24 
1 —  —  36 64 
2 —  —  43 57 
3 36 64 
4 7 29 64 
5 —  —  50 50 
6 50 7 43 
7 50 14 36 
8 7 43 50 
Chapter 25 
1 7 36 57 
2 35 29 36 
3 14 86 
4 14 43 43 
5 28 57 15 
Chapter 26 
1 57 36 7 
2 7 29 64 
3 7 64 29 
4 36 21 43 
5 14 43 43 
6 7 7 86 
7 7 50 43 
8 28 50 22 
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test, form B, evaluated the conceptual objectives (major 
ideas) of the revised edition (1965) of the textbook. 
2. To determine whether use of ESCP materials will 
favorably affect the student's ability to communicate and 
reason on earth science issues appearing in the news media. 
Two-thirds of the questions asked on the five achieve­
ment tests and the comprehensive final required thinking on 
the part of the student before they could be answered, 
whereas the remaining third required recall or memorization. 
This percentage was consistent throughout the ESCP achieve­
ment tests. A summary of a questionnaire asking the teachers 
who participated in the ESCP testing program during 1965-
1966 to rate the questions of the achievement tests as to 
whether they are in fact measuring the degree of achievement 
of the conceptual objectives in the revised edition (1965) 
of the textbook is shown on Table 10. Analysis of Table 10 
shows that 14 per cent of all the questions asked on the 
achievement test were not covered adequately in accordance 
with the conceptual objective of the chapters. The remaining 
86 per cent were in accordance with the conceptual ob­
jectives . 
To further determine the merit of the conceptual 
objectives of the textbook the author consulted Time 
magazine issues for the period of October 6, 1967-October 
4, 1968. The articles pertaining to earth science appearing 
47 
Table 10. Rating in per cent by the teachers to the test 
items as to whether they are in accordance with 
the conceptual objectives of the chapters. 
The information is based on 14 returns from 11 
states 
Test Inadequately Adequately 
Item Number (No Good-Poor) Average (Good-Excellent) 
Achievement Test 1 (Chapters 1-6) 
1 100 
2 46 — — 54 
3 46 54 
4 69 —  —  31 
5 38 15 47 
6 —  —  54 46 
7 15 85 
8 23 77 
9 8 92 
10 84 8 8 
11 8 46 46 
12 —  —  38 62 
13 100 
14 69 31 
15 23 8 69 
16 8 31 61 
17 15 46 39 
18 54 15 31 
19 8 54 38 
20 8 23 69 
21 —  —  100 
22 8 31 61 
23 38 62 
24 8 54 38 
25 46 54 
26 39 38 23 
27 15 31 54 
28 39 61 
29 —  —  23 77 
30 —  —  16 84 
31 — — 54 46 
32 —  —  38 62 
33 39 61 
34 23 77 
35 62 8 30 
36 54 23 23 
37 — —  46 54 
38 —  —  15 85 
48 
Table 10 (Continued) 
Test Inadequately Adequately 
Item Number (No Good-Poor) Average (Good-Excellent) 
39 8 46 46 
40 69 31 
41 69 31 
42 69 15 16 
43 38 62 
44 8 46 46 
45 38 23 39 
46 23 54 23 
47 38 62 
48 69 15 16 
49 53 — 47 
50 8 92 
ivement Test 2 (Chapters 7-10) 
1 8 31 61 
2 8 38 54 
3 31 31 38 
4 8 15 77 
5 70 8 22 
6 61 23 16 
7 46 31 23 
8 15 31 54 
9 23 23 54 
10 54 8 38 
11 38 31 31 
12 46 54 
13 8 38 54 
14 54 46 
15 31 15 54 
16 — — 54 46 
17 54 46 
18 77 0 23 
19 38 31 31 
20 69 31 
21 84 8 8 
22 — — 54 ' 46 
23 69 31 
24 69 31 
25 54 46 
26 46 54 
27 — — 46 54 
28 46 54 
29 31 69 
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Table 10 (Continued) 
Test Inadequately Averaae Adequately 
Item Number (No Good-Poor) (Good-Excellent) 
30 — — 38 62 
31 8 8 84 
32 31 69 
33 ' 38 62 
34 62 15 23 
35 23 77 
36 16 23 61 
37 38 62 
38 46 54 
39 15 31 54 
40 16 46 38 
41 38 62 
42 8 46 46 
43 8 92 
44 77 23 
45 — — 46 54 
46 8 62 30 
47 8 23 69 
48 38 38 24 
49 39 31 30 
50 — — 54 46 
ivement Test 3 (Chapters 11-15) 
1 8 38 54 
2 16 84 
3 15 — — 85 
4 8 54 38 
5 — — 23 77 
6 29 38 23 
7 8 46 46 
8 8 38 54 
9 38 62 
10 8 69 23 
11 16 31 53 
12 23 23 54 
13 46 54 
14 46 15 39 
15 8 54 38 
16 69 23 8 
17 8 15 77 
18 31 23 46 
19 16 8 76 
20 — — 38 62 
21 77 8 15 
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Table 10 (Continued) 
Test Inadequately Adequately 
Item Number (No Good-Poor) Average (Good-Excellent) 
22 70 15 15 
23 15 54 31 
24 23 31 46 
25 8 46 46 
26 16 62 22 
27 62 15 23 
28 8 38 54 
29 53 23 24 
30 8 23 69 
31 15 62 23 
32 8 38 54 
33 8 92 
34 70 30 
35 8 31 61 
36 16 38 46 
37 15 38 47 
38 31 54 15 
39 15 62 23 
40 8 31 61 
41 8 15 77 
42 39 23 38 
43 23 15 62 
44 15 38 47 
45 70 30 
46 77 8 15 
47 8 62 30 
48 —- 38 62 
49 54 — — 46 
50 23 38 39 
îvement Test 4 (Chapters 16-21) 
1 8 31 61 
2 46 54 
3 8 23 69 
4 31 54 15 
5 23 62 15 
6 77 — — 23 
7 16 31 53 
8 46 46 8 
9 31 23 46 
10 8 62 30 
11 92 69 23 
12 54 31 15 
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Table 10 (Continued) 
Test Inadequately Adequately 
Item Number (No Good-Poor) Average (Good-Excellent) 
13 31 46 23 
14 8 46 46 
15 8 8 84 
16 53 15 32 
17 54 8 38 
18 15 46 39 
19 62 15 23 
20 77 8 15 
21 23 31 46 
22 — — 54 46 
23 — — 31 69 
24 38 62 
25 — — 46 54 
26 62 8 30 
27 15 85 
28 8 54 38 
29 53 47 
30 38 62 
31 46 54 
32 15 85 
33 23 8 69 
34 46 54 
35 38 62 
36 31 69 
37 69 31 
38 — — 23 77 
39 54 8 38 
40 46 38 16 
41 23 31 46 
42 46 31 23 
43 8 54 38 
44 8 54 38 
45 15 62 23 
46 8 46 46 
47 8 15 77 
48 15 62 23 
49 39 15 46 
50 16 54 30 
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Table 10 (Continued) 
Test Inadequately Adequately 
Item Number (No Good-Poor) Average (Good-Excellent) 
Achievement Test 5 (Chapters 22-26) 
1 — — 31 69 
2 13 18 69 
3 15 85 
4 46 38 16 
5 — — 54 46 
6 62 38 
7 62 15 23 
8 — — 8 92 
9 31 69 
10 23 77 
11 70 15 15 
12 — — 23 77 
13 39 15 46 
14 — — 23 77 
15 — — 8 92 
16 15 85 
17 23 23 54 
18 23 77 
19 24 8 68 
20 23 54 23 
21 15 46 39 
22 8 46 46 
23 31 69 
24 — — 15 85 
25 31 69 
26 16 15 69 
27 15 15 70 
28 — — 70 30 
29 8 77 15 
30 8 31 61 
31 8 8 84 
32 8 15 77 
33 — — 15 85 
34 77 8 15 
35 8 23 69 
36 23 31 46 
37 16 46 38 
38 8 38 54 
39 8 31 61 
40 39 46 15 
41 15 23 62 
42 8 54 38 
43 23 23 54 
44 31 8 61 
Table 10 (Continued) 
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Test Inadequately Adequately 
Item Number (No Good-Poor) Average (Good-Excellent) 
45 31 69 
46 — — 23 77 
47 23 31 46 
48 31 46 23 
49 62 38 
50 15 31 54 
rehensive Final 
1 — — 23 77 
2 30 70 
3 8 31 61 
4 — — 23 77 
5 38 62 
6 16 31 53 
7 8 31 61 
8 — — 62 38 
9 23 31 46 
10 15 46 39 
11 8 23 69 
12 16 31 53 
13 24 23 53 
14 85 8 7 
15 23 23 54 
16 16 38 46 
17 8 92 
18 84 16 
19 53 15 32 
20 8 54 38 
21 77 — — 23 
22 77 23 
23 53 47 
24 8 15 77 
25 77 8 15 
26 77 15 8 
27 15 38 47 
28 8 31 61 
29 16 23 61 
30 8 46 46 
31 8 38 54 
32 16 38 46 
33 8 38 54 
34 16 54 30 
35 8 46 46 
36 76 8 16 
37 69 8 23 
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Table 10 (Continued) 
Test Inadequately Adequately 
Item Number (No Good-Poor) Average (Good-Excellent) 
38 46 54 
39 16 54 30 
40 30 31 39 
41 16 23 61 
42 — — 15 85 
43 — — 54 46 
44 54 8 38 
45 23 8 69 
46 — — 38 62 
47 31 31 38 
48 16 46 38 
49 15 23 62 
50 39 61 
51 16 54 30 
52 69 15 16 
53 15 23 62 
54 8 54 38 
55 15 38 47 
in these issues were grouped as follows: 
Astronomy, including space exploration 40 articles 
Geology, including geophysics. 
Paleontology, minerals, and metals 16 articles 
Heterology 4 articles 
Oceanography 2 articles 
Pollution 1 article 
Based on the results of the testing program and on what 
appears in the news media, the author concludes that the 
students should be able to communicate and reason on earth 
science issues appearing in the news media. The author 
also concludes that the teachers should try not to omit 
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unit four (Earth*s EnviroiuBent in Space) because so much is 
being written about space exploration and because it was 
reported by the students to be the most popular in the text­
book (15, 16). 
Evaluation of the Textbook 
The textbook entitled Investigating the Earth, was a 
unified Earth Science textbook that covered concepts 
from physics, chemistry, geology, oceanography, meterology, 
and soil science. Thus it was interdisciplinary and dealt 
mainly with our dynamic planet. The flow of energy in 
shaping the land surface as well as the role of energy in 
the various other processes was emphasized in the textbook. 
The textbook was built around two main cycles, the water 
cycle (chapters 7-12) and the rock cycle (chapters 13-21). 
It was student centered and throughout the textbook, the 
material was presented in a way to arouse the student's 
curiousity and to make him inquisitive. The necessity for 
quantitative data was stressed throughout the textbook, 
expecially in the investigations. Emphasis was placed on 
understanding and developing concepts and on experiencing 
the processes and phenomena of the earth. 
The various concepts were found to be covered in a 
sequential and continuous manner. 
The ESCP writers have succeeded in introducing science 
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cor>oept-Ç in the content of the textbook through the use of 
the investigative approach. For example, the concept of 
matter was discussed in chapter 2 (Earth Materials), the 
concept of forces was discussed in chapter 5 (Fields and 
Forces), the concept of motion in chapter 4 (Earth Motions) 
and chapter 7 (Energy and Air Motions), the concepts of time 
and space were discussed sporadically in chapters 7-21. 
The concept of energy was stressed throughout the book. 
The source of energy for the water cycle was explained as 
coming from the sun, whereas a different source of energy, 
that which was generated from beneath the crust was proposed 
for the rock cycle. All these concepts were stressed also 
in the investigations, activities, and questions and 
problems. 
The investigations presented in the textbook, may be 
grouped into three categories : 
1. Those in which the student was asked to make obser­
vations directly without any data or the need to collect 
quantitative data, such as the case in investigations 1-4 
and 2-4. 
2. Those in which the student learned how to collect 
Md use quantitative data through the use of laboratory 
equipment, such as in investigations 5-2 and 6-2. 
3. And finally those which employed models for teaching 
the student how to use and interpret data that are already 
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çiveri to his?^  T?> words he does not have to collect 
the data. Example of these investigations 3-9 and 9-9. 
Some of the investigations begin in one chapter and end 
in another. Such as the Sky and Weather Watches begin in 
chapter 1 (The Changing Earth) and were completed in chapter 
4 (Earth Motions) and chapter 8 (Water in the Air) respective­
ly. In investigation P-2 the student learned how to calcu­
late density, then he used that knowledge for further in­
vestigations that dealt with density such as section 3-8 
(What's Inside the Earth). 
In brief, the investigations were found to serve the 
following: 
1. They reinforced the concepts developed in the text­
book. 
2. They provided the student with incentive to tackle 
the unknown. 
3. They emphasized the importance of models, quanti­
tative data, and a scientific method. 
The reading level was uniform through the textbook. 
Samples taken from every tenth page of the textbook according 
to the Dale-Chall formula were used by the author to calculate 
the reading level of the textbook (13). It was determined 
that the average raw score was 7.519 which indicated that the 
textbook was suitable for grades 9-10. The computation of 
the data for the reading level of the textbook is shown in 
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Appendix B. 
There was some repetition cited in the textbook, such 
as in chapter 1, the concept of change was emphasized in 
other chapters (6, 12, 16) and throughout the textbook for 
that matter. This repetition was good because concepts need 
to be emphasized repeatedly in order to show their relation­
ship with others. 
Evaluation of the Teacher's Guide 
In evaluating the ESCP Teacher's Guide two factors will 
be discussed: (1) Teachers' needs and (2) evaluation of 
these needs as reflected in the content and structure of the 
two-part Teacher's Guide. 
Teacher's needs 
What do the teachers need to help achieve the objectives 
of the ESCP? What materials should be at their disposal to 
effectively teach earth science? The following are criteria 
developed by the author and may be viewed as teacher's needs. 
1. The teacher, in order to use ESCP materials, must 
be familiar with its philosophy, approach, objectives, and 
themes. 
2. The teacher needs to understand the necessary funda­
mental concepts in geology, astronomy, meterology, oceano­
graphy, physics, and chemistry in order to teach the science 
of the earth. 
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3. Each teacher has'his own way and philosophy of 
teaching: however, he needs hints and suggestions as to how 
to direct the student in the investigative approach of the 
earth using the scientific method both in the class and the 
laboratory. 
4. The teacher needs to organize and outline his 
program of teaching for the entire academic year keeping in 
mind the time element and material to be covered. 
5. He needs procedures for setting up the laboratory 
equipment so as to involve all the students in the class. 
6. He needs teaching materials such as, teacher's guide, 
textbook, audiovisual aids, demonstration materials, films, 
film strips and slides. 
7. Suggestions on how to evaluate his students according 
to the behavioral and conceptual objectives are essential 
to the teacher; especially those that are using ESCP materials 
for the first time. 
These needs, although stated in general manner, are 
important to the teacher. Currently there exists the problem 
of qualified teachers. The majority of the current teachers 
are poorly prepared and lack the necessary background in 
astronomy, meterology, oceanography, and geology to teach 
the science of the earth (15, 16, 35). The question to be 
raised, then, is how much, if any, does the teacher's guide 
help those teachers? Maybe it was designed primarily for 
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those who have a poor background» 
Evaluation of Content 
The evaluation of content of the two part teacher's 
guide was based on the teacher's needs as outlined above. 
The first need outlined was well covered in the intro­
duction of part one of the teacher's guide. 
In reference to the second need, the teacher's guide 
obviously did not give the teachers all of the necessary 
earth science background. The objectives of the teacher's 
guide was to aid the teachers especially those who lack some 
background in the earth sciences. 
The third need was covered in the Teacher's Guide under 
the following sections; Answers to thought and discussion, 
and the discussion of unsolved problems. The teacher should 
always remind the student there are many problems that man 
has been unable to solve. The emphasis of teaching should 
be on raising unsolved problems and not just the solved 
problems. 
The fourth need was covered in the Teacher's Guide 
through an outline of a suggested teaching schedule for 
each chapter. Such a schedule did meet the needs of the 
teachers because consideration was given to the slow and fast 
learners. The suggested schedule was flexible so that it 
could be adjusted to the needs of the student. 
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The fifth need, which dealt with the procedures for 
setting up and conducting the investigations, was covered in 
the section notes» and the procedures for writing the reports 
on the investigations was discussed in the introduction of 
the Teacher's Guide. 
Reporting the results of an investigation in a logical 
and sequential manner is important in science education, and 
the teacher should emphasize the necessity of writing accurate 
reports. 
The sixth need, teaching materials, such as films, film 
strips, audiovisuals, demonstration, and references were 
covered in the Teacher's Guide, in the section on supple­
mentary materials, and in the appendix. In addition, ESCP 
has sponsored production of a film entitled "How solid is 
rock", a subject matter reference series, and a film on how 
to conduct an investigation. 
The last need dealt with evaluation of students' under­
standing of the concepts in the textbook- In each chapter 
of the Teacher's Guide there was a section on evaluation 
suggestions. Of course, the evaluation pertained to the 
conceptual and historical themes as it is difficult to 
evaluate the behavioral objectives. 
As a whole the Teacher's Guide was well written and 
organized and it is no doubt very helpful; without it the 
teachers, of whom the majority are not qualified would be 
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faced with many difficulties in teaching earth science the 
investigative way (15, 16, 35). 
In summary the author concludes that the BSCP writers 
have achieved" their goals in preparing for the ninth grade 
student a unified earth science course, using the investi­
gative method, where the student employs a scientific method 
to inquire about our dynamic planet. They succeeded in 
tying together concepts from chemistry, physics, meteorology, 
oceanography, geology, geophysics, and soil science, to 
explain to the ninth grade student that the earth is a dynamic 
spheroid of matter in which processes operate to produce 
cycles of constant change, and controlled by the shifting 
distribution of energy. Preparing the two-volume Teacher's 
Guide as a supplement to the textbook was also another 
success achieved by the ESC? writers. 
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DISCUSSION 
Under this heading the author would like to present 
his opinion on the following points: why the ninth grade 
was chosen for ESCP materials to be taught, reading ability 
of students, mathematics in Investigating the Earth, 
teachers* rating of the conceptual objectives and a program 
for training earth science teachers. 
Educators across the nation overwhelmingly suggested that 
ESCP materials be taught at the ninth grade.^  The students 
using ESCP materials seem to have a problem with the reading 
level. According to the Dale-Chall formula, which calls for 
counting 100 words every 10 pages, and counting the number 
of sentences and the number of words that are on the Dale 
word list, to provide data for further calculations (see 
Appendix B), the reading level of the textbook. Investigating 
the Earth, was found to be appropriate for grades 9-10. 
However, in deciding whether or not the textbook would be 
appropriate for students in a given grade additional factors 
must be considered such as: The interest of the student, 
the background built for the reading, the types of ideas 
expressed, and the purpose of the reader. 
R^oy, Chalmer J., Chairman of ESCP Steering Committee, 
Dean of College of Sciences and Humanities, Iowa State Uni­
versity, Ames, Iowa. Earth Science. Private Communication-
1969. 
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Reading instruction should be emphasized in every sub­
ject and in every grade (K-12>. Those teaching history, 
languages, and social studies should work with the students 
to improve their reading level. The blame and responsi­
bility of the student's reading level should not be given 
to the English teacher alone. The teachers in disciplines 
other than English have failed to work with the students 
to improve their reading level (33, 34). This is not only 
true in grades K-12 but in college. How many college 
instructors and professors have worked with their students 
to improve their reading level? 
The mathematics used in the textbook is not too 
sophisticated for the ninth grade student. It is in the 
ninth grade that the students receive their first instruction 
in algebra. It is also in this grade that the students 
study ESCP materials. Therefore, it is essential that the 
earth science teachers explain the mathematical concepts and 
formulas used in the textbook; and furthermore, that they 
talk with mathematics teachers in lower grades about the 
need to prepare the students for the kind of calculations used 
in the earth science course. 
The teachers' rating showed that the first two concep­
tual objectives of Chapter 15 were inadequately covered. The 
first was stated as follows: 
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"Evidence ahaiit the mterl^ lR; conditions, and processes 
of the crust from a wide variety of sources is mostly in­
direct. The primary source has been metamorphic and igneous 
rocks exposed in mountain and in shield areas." (36) . 
The author disagrees with the teachers* rating because this 
concept was covered well in the chapter, especially on pages 
331-333 of the textbook aind it was discussed again in 
chapter 20. 
The second conceptual objective was stated as follows: 
"Environmental conditions, temperature and pressure, 
and the chemical composition of a given rock determine the 
stable form in which the rock can exist in a given region 
in the crust" (36). 
The author disagrees with the teachers' rating because this 
major idea was discussed on pages 334-339 of the textbook. 
In chapter 16, the first major idea was rated by the 
teachers as inadequately covered. It was stated as follows; 
"Since the earth's crust consists of a relatively thin 
skin surrounding an immense interior, it is logical to look 
to the interior for evidence of processes and conditions 
that control the overall surface configuration" (36) . 
The author disagrees with the teachers' rating because this 
concept was discussed well in chapter 16 especially on 
pages 348-358 of the textbook. 
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Suggested Program for Training 
Earth Science Teachers 
One of the main problems limiting the success of the 
ESCP materials could be teacher preparation. As more schools 
adopt these materials the greater the need for qualified 
teachers will become. According to a survey conducted by 
the ESCP staff, it was found that in 1960 less than two 
per cent of ninth grade students studied earth science. In 
1965, this percentage had risen to 15 and it is expected to 
keep rising. With this increase the number of teachers 
needed will increase from 7,000 in 1965 to 20,000 in 1970. 
The questions to raise are as follows: 
1. Will there be qualified teachers to meet the needs 
of the schools? 
2. Who will prepare these teachers? 
3. If the colleges and universities accept this 
responsibility, what should be the subject matter content of 
their undergraduate curriculum? 
4. What should be the nature of the graduate curriculum. 
Undergraduate 
The following suggested program for training earth 
science teachers can be completed in four years. The author 
does not favor a five year program except where a teacher 
wants to qualify to teach another science subject besides 
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earth science» The suggested program includes the following: 
1. College and university requirements: The general 
education requirements vary from one institution to another, 
also the requirements for certification vary from state to 
state and it is beyond the scope of this investigation to 
discuss them. 
2. Education: In addition to the education courses 
required for certification, the student should take courses 
in philosophy of science teaching with emphasis on methods 
of teaching earth science using the investigative approach 
at all levels. 
3. Related sciences: The person seeking to teach 
earth science should strengthen his background in the related 
sciences by taking introductory level courses that cover 
such concepts as matter, energy, forces, motion, space 
and time. 
4. The Earth Sciences: In light of the textbook. 
Investigating the Earth which is centered around the water 
and rock cycles, the student who intends to teach earth 
science should strengthen his background by taking course 
work in each of the following disciplines: astronomy, 
meterology, oceanography, and geology. An alternative might 
be interdisciplinary courses carefully designed to cover 
essential materials from each of these subjects. This might 
serve the double purpose of reducing the required credit 
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hours in the earth sciences and of unifying the presentation. 
Work in astronomy should cover theories about the origin 
of the universe, the interrelationship of the planets, 
galaxies, stars, and the sun. 
Work in meteorology shojild be such as to provide the 
student with an understanding of the role of energy in the 
atmosphere as it relates to movements of the atmosphere and 
to the formation and distribution of clouds and climates. 
Work in oceanography should stress the role of evapora­
tion in the water cycle, the causes of circulation of ocean 
water, the distribution of sediments and life in the oceans, 
and the composition of ocean water. An understanding of 
these concepts is essential to an understanding of the broad 
concepts of the rock and water cycles. 
From his work in geology, the student should gain an 
understanding of the concepts of the natural rock cycle, 
that would include concepts of erosion, deposition and moun­
tain building with its associated igneous activity, crustal 
movement, and metamorphism, with emphasis on the changing 
environment in time. 
Any sequence of required courses should carefully 
develop the conceptual structure common to the several 
earth sciences, observational, experimental, analytical and 
interpretative methods used in studies of the earth; and 
maintain an emphasis on unsolved problems. 
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Graduate 
The immediate need for graduate programs to prepare 
earth science teachers is highly varied and not subject to 
detailed prescription. 1. Most practicing teachers wishing 
to prepare themselves to teach earth science lack minimum 
background in the earth sciences. Most commonly their 
science concentration has been in biology. 2. Some teachers 
have undergraduate majors in geology but lack adequate support­
ing work in the other earth sciences, mathematics, chemistry, 
and physics. Furthermore, most of the geology courses they 
had were traditional in content and intent and thus in­
appropriate preparation for teaching modern earth science. 
3. Students completing conventional curricula in geology 
may decide on a career in teaching at the last minute. 
Their preparation to teach must be part of a graduate program. 
They will likely share, to a degree, the handicaps of those 
in (2) above. In addition, they will be deficient to some 
extent in professional background and perhaps in student 
teaching experience. 4. Perhaps the largest group will in­
clude individuals having mixed deficiencies characteristic 
of each of the other groups. Finally, most of the indivi­
duals in all groups will lack background in the history and 
philosophy of science and the impact of science, especially 
earth science, on modern culture. Knowledge about subject 
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matter is just as important to effective teaching as know­
ledge of subject matter. Knowledge about subject matter is 
a major factor in controlling the behavior of a teacher 
in the classroom. Such knowledge is rarely included in 
regular science courses and may not readily be "packaged" 
in courses. In the final analysis this knowledge may best 
come from extensive and intensive reading either structured 
or self-directed. Such preparation should be a significant 
part of a graduate program and of the self improvement of 
practicing teachers. 
Graduate programs for the preparation of earth science 
teachers for the immediate future should be highly indi­
vidualized. Provision should be made for adequate know­
ledge of and about the several earth sciences. This might 
require few, if any, graduate level courses in the earth 
sciences. A thesis in one of the earth sciences would be 
appropriate but not necessary. Research in learning theory 
or in science education could be equally valuable. A series 
of carefully planned special problems papers based on library 
research and related to knowledge of and about the earth 
sciences would probably be more desirable than a thesis. 
For the immediate future the masters degree would seem 
to be teirminal for earth science teachers in the secondary 
schools. 
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SUMMARY 
The purpose of this investigation was to evaluate the 
achievement of the conceptual objectives of the Earth Science 
Curriculum Project. The more specific objectives were as 
follows: 
1. To detenoine whether the conceptual objectives out­
lined in the Teacher's Guide were covered in the textbook. 
2. To evaluate the teacher's reactions to the recent 
edition (1967) of the textbook and its supplements. 
3. To determine whether the reading level of ESCP 
materials was appropriate for the ninth grade. 
A questionnaire was mailed to teachers who have been 
using ESCP materials and who participated in the ESCP 
testing centers (1964-1966). The returns frcan 11 states 
indicated that 98 per cent of the conceptual objectives 
were adequately covered in the textbook and 84 per cent of 
the ESCP achievement test items were in accordance with the 
conceptual objectives. The majority of the teachers did not 
favor standardized national tests and instead would rather 
have the teacher make his own tests. Eighty-four per cent of 
the teachers reported that it was unnecessary to omit any 
chapters or investigations, and 92 per cent did not notice 
any glaring omissions in the textbook or the Teacher's Guide. 
Almost all the teachers participating in-the questionnaire 
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favored the 1367 editions over previous editions. 
Further analysis of the tests given by the Psychological 
Corporation during the 1964-1966 academic period showed the 
following results: 
1. Judgment, based on the results of the DAT (VR and 
NA), indicated that the students (ninth grade) for whom the 
materials were designed have the ability to achieve the 
ESCP objectives. 
2. Based on the TOSK student scores, it appeared that 
quantitative and nonquantitative data were stressed almost 
equally in elementary classes. 
3. The various science subjects offered in K-8 were: 
earth science, life science, physical science, chemistry, 
and physics. 
Upon comparing the science curriculum in six states 
and textbooks published by major companies for grades K-8, 
it was found that there was no pattern as to the science 
curriculum guides and the textbooks used for K-8. 
Unit four of the textbook which discusses earth's en­
vironment in space should be covered and understood if the 
student is to communicate and reason on earth science issues 
appearing in the press. This conclusion was reached after 
consulting Time magazine for a period of one year. Most of 
the articles on science were written about space exploration, 
and it is essential that the teachers cover unit four so the 
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student can have a background on which to base comprehension 
on what appears in the news media. 
The textbook. Investigating the Earth, was found to be 
centered around two main cycles, the water and rock cycles, 
and it offers to the strdent a unified earth science course 
that is investigative in approach. The textbook is student 
centered and leads the students from one concept to another 
and from the simple to the complex. Some investigations began 
with one chapter and were completed in another such as the 
sky watch and weather watch. Science concepts such as matter, 
energy, forces, space and time were found to be interwoven 
in the textbook. Using the Dale-Chall formula, the reading 
level of the book was found to be grades 9-10. The textbook 
was found to achieve the purposes for which it was written, 
in that it introduced the student at the ninth grade to our 
dynamic planet using the investigative approach which serves 
as a base for further science courses at higher grades. 
The Teacher's Guide was found to be serving the needs 
of the teachers who are using ESCP materials. The earth 
science teachers should remind teachers in the elementary 
grades as well as themselves to work with the students 
to improve their reading ability. 
Earth science teachers should explain the mathematical 
formulas and concepts that are present in the textbook as they 
progress in teaching ESCP materials throughout the year. 
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ÀlâOr they shoulâ talk ^ ith the mathematics teachers in lower 
grades so they can prepare the students to use with ease the 
mathematics that is included in the textbook by the time 
they have to use the BSCP materials. 
A large majority of the teachers who are currently using 
ESCP materials are not adequately prepared (15, 16, 35). 
The demand for qualified earth science teachers will continue 
to rise. The geology or earth science departments in the 
colleges and universities should take the lead in preparing 
the number of adequate teachers needed. A suggested under­
graduate and graduate program for training earth science 
teachers was suggested to be flexible and focused on the 
students' needs and backgrounds. 
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APPENDIX A 
The Questionnaire Mailed to the Teachers 
Copy of the questionnaire mailed to teachers. Section A -
Part I 
1. Name of teacher 
2. Name of school 
3. Average number of students in the class. Please circle 
one. 
(a) 20-25 (b> 25-30 (c) 35-40 (d) 40-45 (e) more 
4. Educational background: 
Degree: (a) B.S. or B.A. (b) M.S. or M.A. (c) Ph.D. 
5. Major: 
(a) Biology (b) Chemistry (c) Physics (d) Geology 
(e) Zoology (f) Others 
6. How many years did you participate in the ESCP testing 
program? 
(a) One year (b) Two years (c) Three years (d) None 
7. Do you favor standardized national testing? 
(a) Yes (b) No 
8. Why? 
9. Have you used the suggested evaluation tests in the hard­
back (1967) edition of the Teacher's Guide? 
(a) Yes (b) No 
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--- If no, why? 
(a) Because they do not evaluate the objectives 
(b) They are unclear or pointless 
(c> They are difficult to grade 
(d) All of the above 
(e) For reasons other than the above 
11. Which chapters and/or investigations could be eliminated 
without significantly decreasing the value of the 
textbook? 
12. Why? 
13. Did you notice any glaring omissions in the chapters? 
14. Briefly comment on the hardback cover as compared to 
previous editions; i.e. 
(a) Is it better because the investigations are included 
in the textbook? 
(b) Is its reduced size a favorable factor? 
<c) Are the illustrations suitable? 
(d) Other features of which you are critical. 
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Section A - Part II 
Attached are the conceptual objectives (major ideas) 
outlined for each chapter in 1967 edition of ESCP Teacher* 
Guide. Please rate on the answer sheet each of these ob­
jectives as covered in the content of the textbook -
Investigating the Earth - The objectives are listed in 
numerical order and identified as to chapter. The rating 
should be as follows: 
NO GOOD POOR AVERAGE GOOD EXCELLENT 
1 2 3 4 5 
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Section B - Part I 
Attached are the conceptual objectives (major ideas) 
as outlined for each chapter in the revised edition (1965) 
of the Teacher*s Guide* Please rate on the amswer sheet 
each of these objectives as covered in the content of the 
revised textbook (1965) - Investigating the Earth - The 
objectives are listed in numerical order and identified as 
to chapter. The rating should be as follows: 
NO GOOD POOR AVERAGE GOOD EXCELLENT 
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Section B - Part II 
The following tests (Form B) were given to students who 
participated in the BSCP testing program (1965-1966). 
Tests 1 and 2 Chapters 1-10 
Tests 3 and 4 Chapters 11-21 
Tests 5 and Final Chapters 22-26 
Please rate each question in accordance of the objectives 
attached in Part I of this section. The rating should be as 
follows: 
NO GOOD POOR AVERAGE GOOD EXCELLENT 
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• APPENDIX B 
Computation of the Reading Level of the Text 
Using the Dale-Chall Formula 
Showing the computation of the reading level of the textbook 
using the Dale-Chall formula (13). 
Page 1 Page 10 Page 20 Page 30 
FromHow did From Storm From Suppose From Deep 
So 
To bright To Unknown To Why To Millions 
1. Number words 99 115 94 94 
Number sen­
tences 7 6 6 5 
Number words 
not on Dale 
Word List 7 30 10 14 
Average sen­
tence length 
(divide 1 
by 2) 14.14 19.16 15.66 18.80 
Dale Score 
(divide 3 by 
1, multiply 
by 100) 7.07 26.08 10.63 14.9 
Multiply (4) 
by .0496 0 .6944 0 .9424 0.7440 0 .8928 
Multiply Dale 
Score (5) by 
.1579 1 .1053 4 .1054 1.7269 2 .3685 
Constant 3 .6365 3 .6365 3.6365 3 .6365 
Estimated 
grade place­
ment (add 5, 
1, and 8) 5 .4562 0 ,6843 6.1074 6 
I 
.9078 
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Equivalent Grade Placement 
4.0 - IV or below 
5.0 - V to VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
9.0 - XIII to SV (college) 
10.0 -
or above - XVI - (college graduate) 
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Paqe 40 Page 50 Page 60 Page 70 
From Examine From You From When From Another 
To Mineral To 2-20 To Of To 3-13 
1. Number words 89 98 105 113 
2. Number sen­
tences 7 6 5 6 
3. Number words 
not on Dale 
Word List 24 30 12 23 
4. Average sen­
tence length 
(divide 1 by 
2) 12.71 16.33 21 18.83 
5. Dale Score 
(divide 3 by 
1, multiply 
by 100) 27 30.6 11.4 19.5 
6. Multiply (4) 
by .0496 0.5952 0.7936 1.0416 0.8928 
7. Multiply Dale 
Score (5) by 
.1579 4.2633 4.8949 1.7269 3.1580 
8. Constant 3.6365 3.6365 3.6365 3.6365 
9- Estimated grade 
placement (add 
5, Ir and 8) 8.4950 9.3250 6.4050 7.6873 
Equivalent Grade Placement 
4.0 - IV or below 
5.0 - V to VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
10.0 -
or above - XVI - (college graduate) 
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Page 80 Page 90 Page 100 Page 110 
Prom The From Put From You From The 
To Shape To Positions To Dance To Object 
1. Number words 114 114 97 112 
2. Number sen­
tences 6 5 7 5 
3. Number words 
not on Dale 
Word List 21 11 11 28 
4. Average sen­
tence length 
(divide 1 by 
2) 19 22.80 13.85 22.40 
5. Dale Score 
(divide 3 
by 1, multiply 
by 100) 18.4 9.6 11.3 25 
6. Multiply (4) 
by .0496 0.9424 1.1708 0.6944 1.0912 
7. Multiply Dale 
Score (5) by 
.1579 2.8422 1.5790 1.7269 3.9475 
8. Constant 3.6365 3.6365 3.6365 3.6365 
9. Estimated grade 
placement (add 
5, 7, and 8) 7.4211 6.3863 6.0578 8.6752 
Equivalent Grade Placement 
4.0 - IV or below 
5.0 - V or VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
9.0 - XIII to SV (college) 
10.0 -
or above - XVI - (college graduate) 
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Page 120 Page 130 Page 140 Page 150 
PromThousandsFrom In Prom However Prom The 
To Direction To Acted To Lead 
1» Number words 
2 
107 
8. Constant 
9. Estimated grade 
placement (add 
5, 7r and 8) 8.1519 
90 114 
3.6365 3.6365 
7.5799 
Equivalent Grade Placement 
4.0 - IV or below 
5.0 - V to VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
9.0 - XIII to XV (college) 
10.0 -
or above - XVI - (college graduate) 
To Materials 
108 
Number sen­
tences 5 7 8 7 
Number words 
not on Dale 
Word List 24 17 14 24 
Average sen­
tence length 
(divide 1 by 
2) 21.40 12.85 14.25 15.42 
Dale Score 
(divide 3 by 
1, multiply 
by 100) 22.4 18.9 12.3 22.2 
Multiply (4) 
by .0496 1.0416 0.9424 0.6944 0.7440 
Multiply Dale 
Score (5) 
by .1579 3.4738 3.001 1.8948 3.4738 
3.6365 
6.225 
3.6365 
7.8543 
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Page 160 Page 170 Page 180 Page 190 
FromBetween FromConnect i on From Four From The 
To Day To Develop 
Pre-
To cipitate To Clouds 
1. Number words 102 92 90 98 
2. Number sen­
tences 4 8 5 6 
3. Number words 
not on Dale 
Word List 14 24 14 19 
4. Average sen­
tence length 
(divide 1 
by 2) 25.50 11.50 18 16.33 
5. Dale Score 
(divide 3 by 
1, multiply 
by 100) 13.7 26 15.5 19.4 
6. Multiply (4) 
by .0496 1.2896 0.5952 0.8928 0.7936 
7. Multiply Dale 
Score (5) by 
.1579 2.2106 4.1054 2.5264 3.001 
8. Constant 3.6365 3.6365 3.6365 3.6365 
9. Estimated 
grade placement 
(add 5, 7, andj j^jg. 8.8060 7.0557 7.4311 
Equivalent Grade Placement 
4.0 - IV or below 
5.0 - V to VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
9.0 - XIII to SV (college) 
10.0 -
or above -XVI - (college graduate) 
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Page 200 Page 210 Page 220 Page 230 
From In Prom The FromOver Prom Cube 
ToHumidity ToAggregate To Water To Crust 
1. Number words 97 101 99 103 
2. Number sen­
tences 6 9 6 7 
3. Number words 
not on Dale 
Word List 13 10 22 24 
4. Average sen­
tence length 
(divide 1 
by 2) 16.16 11.22 16.50 14.71 
5. Dale Score 
(divide 3 by 
1, multiply 
by 100) 13.4 9.9 22.2 23.3 
6. Multiply (4) by 
.0496 0.7936 0.5456 0.8432 0.7440 
7. Multiply Dale 
Score (5) by 
.1579 2.0527 1.5790 3.4738 3.6317 
8. Constant 3.6365 3.6365 3.6365 3.6365 
9. Estimated grade 
placement (add 
5, 7, and 8) 6.4828 5.7611 7.9535 8.0122 
Equivalent Grade Placement 
4.0 - IV or below 
5.0 - V to VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
9.0 - XIII to SV (college) 
10.0 -
or above -XVI - (college graduate) 
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Page 240 Page 250 Page 260 Page 270 
From Ocean 
Al— 
From though From Look Prom Who 
To Offshore To Region To Ores To Rock 
1. Number words 98 95 105 109 
2. Number sen­
tences 6 6 7 6 
3. Number words 
not on Dale 
Word List 13 24 27 19 
4. Average sen­
tence length 
(divide 1 by 
2) 16.33 15.83 15 18.16 
5. Dale Score 
(divide 3 by 
1, multiply 
by 100) 13.3 25.3 25.7 17.4 
6. Multiply (4) 
by .0496 0.7936 0.7939 0.7440 0.8928 
7. Multiply Dale 
Score (5) by 
.1579 2.0527 3.9475 4.1054 2.6843 
8. Constant 3.6365 3.6365 3.6365 3.6365 
9. Estimated grade 
placement (add 
5, 7, and 8) 6.4828 8.3776 8.4859 7.2136 
Equivalent Grade Placement 
4.0 - IV or below 
5.0 - V to VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
9.0 - XIII to XV (college) 
10.0 -
or above - XVI - (college graduate) 
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Page 280 Page 291 Page 300 Page 311 
From The From Most Frcxa If FrcMa Early 
To Agent To Water To Rivers To Organisms 
1. Number words 103 98 114 106 
2. Number sen­
tences 8 5 5 6 
3. Number words 
not on Dale 
Word List 16 11 20 22 
4. Average sen­
tence length 
(divide 1 
by 2) 12.87 19.60 22.80 17.66 
5. Dale Score 
(divide 3 by 
If multiply 
by 100) 15.5 11.2 17.5 20.7 
6. Multiply (4) 
by .0496 0.6448 0.9920 1.1708 0.8928 
7. Multiply Dale 
Score (5) by 
.1579 2.5264 1.7269 2.8422 3.1580 
8. Constant 3.6365 3.6365 3.6365 3.6365 
9. Estimated grade 
placement (add 
5, 1, and 8) 6.8077 6.3554 7.6495 7.6873 
Equivalent Grade Placement 
4.0 - IV or below 
5.0 - V to VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
9.0 - XIII to XV (college) 
10.0 -
or above - XVI - (college graduate) 
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Page 320 Page 330 Page 340 Page 350 
From : Choose Prom You From Has Prom Among 
To Occur To Ocean To It To Known 
1. Number words 102 115 105 99 
2. Number sen­
tences 6 6 6 6 
3. Number words 
not on Dale 
Word List 30 16 20 34 
4. Average sen­
tence length 
(divide 1 
by 2) 17 19.16 17.50 16.50 
5. Dale Score 
(divide 3 by 
1, multiply 
by 100) 29.4 13.9 19 34.3 
6. Multiply (4) 
by .0496 0. 8432 0.9424 0.8928 0.8432 
7. Multiply Dale 
Score (5) by 
.1579 4. 7370 2.2106 3.001 5.3683 
8. Constant 3. 6365 3.6365 3.6365 3.6365 
9. Estimated grade 
placement (add 
5, 7, and 8) 9. 2167 6.7895 7.5294 9.8480 
Equivalent Grade Placement 
4.0 - IV o 
5.0 - V to VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
9.0 - XIII to XV (college) 
10.0 -
or above - XVI - (college graduate) 
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3. 
4, 
6 .  
7, 
Page 360 Page 370 Page 380 Page 390 
From What From Who From As From In 
Investi-
To gation To Gods To L/238 
••• b» 
Spits-
To bergen 
Number words 102 97 115 93 
Number sen­
tences 6 4 5 5 
Number words not 
on Dale Word List 22 21 32 13 
Average sen­
tence length 
(divide 1 by 2) 17 24.25 23 18.60 
Dale Score 
(divide 3 by 1, 
multiply by 100) 21.6 21.6 27.8 14 
Multiply (4) by 
.0496 0.8432 1.1904 1.1708 0.9424 
Multiply Dale 
Score (5) by 
.1579 3.4739 3.4738 4.4212 2.2106 
Constant 3.6365 3.6365 3.6365 3.6365 
Estimated grade 
placement (add 5, 
7, and 8) 7.9536 8.3007 9.2283 6.7900 
Equivalent Grade Placement 
4.0 — IV or below 
5.0 - V to VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
9.0 - XIII to XV (college) 
10.0 -
or above - XVI - {college graduate) 
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Page 400 Page 410 Page 420 Page 430 
From Suppose From Untold From In. From Since 
To Alone To Objects To Earth To Period 
1. Number words 101 109 99 110 
2. Number sen­
tences 6 7 5 6 
3. Number words 
not on Dale 
Word List 22 20 17 29 
4. Average sen­
tence length 
(divide 1 
by 2) 16.38 15.57 19.80 18.33 
5. Dale Score 
(divide 3 by 
If multiply 
by 100) 21.8 18.3 17.2 26.4 
6. Multiply (4) 
by .0496 0. 8432 0 .7936 0 .9920 0. 8928 
7. Multiply Dale 
Score (5) by 
.1579 3. 4739 2 .8422 2 .6843 4. 1054 
8. Constant 3. 6365 3 .6365 3 .6365 3. 6365 
9 - Estimated 
grade place­
ment (add 5, 
1, and 8) 7.9136 7.2723 7.3128 8.6347 
Equivalent Grade Placement 
4.0 - IV or below 
5.0 - V to VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
9.0 - XIII to SV (college) 
10.0 -
or above - XVI - (college graduate) 
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Page 440 Page 450 Page 460 Page 470 
Prom A FrcHft The From Compare From Since 
ToMountâins To Earth To Little To Interact 
1. Number words 102 95 97 102 
2. Number sen­
tences 7 4 7 4 
3. Number words 
not on Dale 
Word List 23 15 8 28 
4. Average sen­
tence length 
(divide 1 
by 2) 14.57 23.75 13.85 25.50 
5. Dale Score 
(divide 3 by 
1, multiply 
by 100) 22.5 15.8 8.2 27.5 
6. Multiply (4) 
by .0496 0.7440 1.1904 0.6944 1.2896 
7. Multiply Dale 
Score (5) by 
.1579 3.6317 2.5264 1.2632 4.4212 
8. Constant 3.6365 3.6365 3.6365 3.6365 
9. Estimated grade 
placement (add 
5, 7, and 8) 8.0122 7.3533 5.5941 9-3473 
Equivalent Grade Placement 
4.0 - IV or below 
5.0 - V to VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
9.0 - XIII to XV (college) 
10.0 -
or above - XVI - (college graduate) 
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Page 480 Page 490 Page 500 Page 510 
FromSeveral From The FromFinally FromAccording 
To Earth ToPicture To 23-7 To Moon 
1. Number words 107 92 103 101 
2. Number sen­
tences 5 6 5 7 
3. Number words 
not on Dale 
Word List 25 29 9 17 
4. Average sen­
tence length 
(divide 1 
by 2) 21 15 18 14 
5. Dale Score 
(divide 3 
by 1, mul­
tiply by 100) 23.4 31.5 8.7 16.8 
6. Multiply (4) 
by .0496 1.0416 0.7440 0.8928 0.6944 
7. Multiply Dale 
Score (5) by 
.1579 3.6317 5.0528 1.4211 2.6842 
8. Constant 3.6365 3.6365 3.6365 3.6365 
9. Estimated grade 
placement (add 
5, 7, and 8) 8.3098 9.4333 5.9504 7.0152 
Equivalent Grade Placement 
4.0 - IV or below 
5.0 - V to VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
9.0 - XIII to XV (college) 
10.0 -
or above - XVI - (college graduate) 
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Page 520 Page 530 Page 540 
From Now 
Eclips-
Prom. ing From How 
Page 550 
From The 
To Earth 
1. Number words 
2. Number sen­
tences 
3. Number words 
not on Dale 
Word List 
4. Average sen­
tence length 
(divide 1 
by 2) 
5. Dale Score 
(divide 3 by 
1, multiply 
by 100) 
6. Multiply (4) 
by .0496 
7. Multiply DQle 
Score (5) 
by .1579 
8. Constant 
9. Estimated 
grade place­
ment (add 5, 
7, and 8) 
113 
To Sun 
117 
To Space 
121 
To All 
Equivalent Grade Placement 
4.0 - IV or below 
5.0 - V to VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
9.0 - XIII to SV (college) 
10.0 -
or above - XVI - (college graduate) 
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7 8 6 6 
16 20 25 22 
16 15 20 19 
14.1 17.1 20.7 19 
0.7936 0.7440 0.9920 0.9424 
2.2106 2.6843 3.3159 3.001 
3.6365 3.6365 3.6365 3.6365 
6.6407 7.0648 7.9444 7.5790 
% 
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Page 560 Page Page Page 
1. Number words 
2. Number sen­
tences 
3. Number words 
not on Dale 
Word List 
4. Average sen­
tence length 
(divide 1 
by 2) 
5. Dale Score 
(divide 3 by 
1, multiply 
by 100) 
6. Multiply (4) 
by -0496 
7. Multiply Dale 
Score (5) 
by .1579 
From Many Prom 
To Light To 
132 
From 
To 
From 
To 
8 .  
9, 
Constant 
16 
19 
12 
0.9424 
1.8948 
3.6365 3.6365 3.6365 3.6365 
Estimated grade 
placement (add 
5, 7, and 8) 6- 4737 
Equivalent Grade Placement 
Total of 9 = 428.6271 
Number of samples = 57 
428.6271 f 57 = 7.5197 
4.0 - IV or below 
5.0 - V to VI 
6.0 - VII to VIII 
7.0 - IX to X 
8.0 - XI to XII 
9.0 - XIII to SV (college) 
10.0 -
or cibove - XVI - (college graduate) 
